Objective: The present study evaluates the potential relationship between hippocampal atrophy and EEG brain rhythmicity, as assessed by relative band power and alpha frequency indices in a cohort of subjects with mild cognitive impairment (MCI). Methods: Eighty-eight subjects falling within the definition of MCI patients were enrolled. All subjects underwent EEG recording and magnetic resonance imaging (MRI). Volumetric morphometry estimates of the hippocampal region were computed. Individual EEG frequencies were indexed by the theta/alpha transition frequency (TF) and the individual alpha frequency (IAF). The relative power was separately computed for delta, theta, alpha1, alpha2 and alpha3 frequency bands. The MCI cohort was classified into four subgroups, based on the mean and standard deviations of the hippocampal volume of a normal elderly control sample. Results: The group with moderate hippocampal atrophy showed the highest increase in the theta power on frontal regions, and of the alpha2 and alpha3 powers on frontal and temporo-parietal areas. The analysis of the individual alpha frequency markers showed that the values for the alpha markers were highest in the group with the smallest hippocampal volume, whereas in the group with moderate hippocampal atrophy, these values were lower than in the group with severe atrophy. Conclusions: The relationship between hippocampal atrophy and EEG activity changes in MCI subjects is not proportional to the hippocampal atrophy. Therefore, EEG markers could represent a new tool for differential diagnosis. Significance: The hippocampal atrophy induces different brain synchronization/desynchronization patterns. EEG changes model the brain activity induced by a discrete change of the hippocampal volume. The changes in the EEG rhythmicity differ greatly from those in MCI patients with subcortical vascular damage.
Introduction
Mild cognitive impairment (MCI) is a clinical status intermediate between elderly normal cognition and dementia. This status affects a significant part of the elderly population, and is characterized by memory complaints and cognitive impairment, but not by dementia, on neuropsychological testing (Flicker et al., 1991; Petersen et al., 1995 Petersen et al., , 2001 . Within this borderline condition, scientific and health organization interests rely on the demonstration of a steep rise in the annual conversion rate from MCI to dementia; such rise is 3-6 times higher than that observed in normal aging (Petersen et al., 1997 (Petersen et al., , 2000 (Petersen et al., , 2001 Gauthier et al., 2006; Fischer et al., 2007) . This syndrome can be divided into amnestic and non-amnestic MCI subgroups, according to whether or not the subject has memory impairment. Both subtypes can further be classified as
